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(57) There are provided a flexible IC module utiliza- 
ble for the production of contactless IC cards and a 
method for producing an information canier using the 
flexible IC module. An IC chip 1 and a coll 2 are embed- 
ded in a flexible substrate 3 comprising a nonwoven fab- 
ric pr the like having compressibility in the thickness 
directk)n, self-pressure bonding property and resin 
impregnation property. This flexible IC module is pro- 
duced in the following procedure. 0 A f irst nonwoven 
fabric 12 having compressibility in the thicknesis direc- 
tion, self-pressure bonding property and resin impreg- 
nation property is placed on a bottom force 1 1 . ® An IC 
chip and a coil are placed on the first nonwoven fatM'ic 
after positioning them, (g) A second nonwoven fabric 13 
is superposed on the IC chip and coil. @ A top force 14 
is pressed onto the second nonwoven fabric, and the 
first and second nonwoven fabrics, the IC chip and the 
coil are integrated by hot pressing. 
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1 :ICCHIP 
2: COIL 

3 : FLEXIBLE SUBSTRATE 
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Description 

[0001] The present invention relates to a flexible IC 
module which is afc>asis for infbrnnation can'iers such as 
contactless IC cards, a method for producing the tlexible 
IC module, and a method for producing information car- 
riers using the flexible IC module. 

BACKGROUND AFTT 

[0002] Use of contactless information carriers such as 
contactless IC cards as substitutes for commutation 
tickets, driver's licenses, telephone cards and cash 
cards has been Investigated, and since extensive use 
thereof has been expected, one of the most important 
technical tasks is how to simplify the production steps 
and reduce the unit cost. 

[0003] Hitherto, as a method for producing contactless 
IC cards, there has been know a method which com- 
prises lx>ring holes through a reinforcing material made 
of glass fiber or the like, storing an IC chip and a coil 
which is a contactless signal transm'ssion means in the 
hole, then sealing the hole with a resin to form a sub- 
strate, and finally applying cover sheets to the front and 
back sides of the substrate to obtain the desired con- 
tactless IC cards. 

[0004] According to this method, contactless IC cards 
in yMch the position of the coil set in the substrate is 
accurately regulated can be produced by acSusting the 
size of the t>ored hole to a suitable size depending on 
the size of the coil. Thus, transfer of power and signal 
between the IC card and the external devices can be 
performed highly efficiently. 

[0005] As another method, as disclosed in. for exam- 
ple. NIKKEI MECHANICAL 1997. 1.6, No.497. pp-16- 
17. a method is proposed which comprises disposing a 
first resin sheet to which an IC chip and a coil as a con- 
tactless data transmission means are bonded and a 
second resin sheet having no such IC chip and coil at 
facing portions of a stationary mold and a moval^Ie mold 
of an injection nr^lding machine, respectively, putting 
the molds togetiier. and then filling a cavity with a resin 
whereby a contactless IC card comprising the first and 
second resin sheets, tiie IC chip and the coil which are 
integrated witii the filling resin is obtained. 
[0006] According to this m^od, since a contactless 
IC card having resin sheets (cover sheets) bonded to 
the front and back sides can be obtained by injection 
molding, the contactless IC card can be more efficiently 
produced and the production cost can be reduced as 
conrpared with the conventional method according to 
which a substrate in which IC chp and coil are embed- 
ded is cured and thereafter cover sheets are bonded to 
the front and back sides of the siAjstrate. 
[0007] On the other hand, as for tiie connection of IC 
chip and coil mounted on tiie contactiess IC card, gen- 
erally is enployed a method of mounting the IC chip on 
a wiring substrate and connecting the coil to an elec- 



trode terminal formed on the wiring siA)Strate. 
[0008] This method has been technically established 
and hence the IC chip and tiie wiring substrate, and the 
wiring substrate and the coil can be connected with a 
5 high reliability. 

[0009] However, in the former metiiod of tiie above- 
mentioned conventional methods for tiie production of 
contactless IC cards. IC chip and coil are stored in a 
hole bored in a reinforcing material, and then inside and 
10 outside of the hole are cured witii resin. Therefore, the 
inside of the hole having no reinforcing material is low in 
strength, and stress is concentrated at the inside of the 
hole and the substrate is apt to be broken when an 
improper external force such as bending is applied. 
15 [0010] Furthermore, since sealing of the hole with 
resin and impregnation of the reinforcing material with 
resin and curing of the reinforcing material must be car- 
ried out after tiie IC chip and the coil are accurately set 
in the reinforcing material in which the desired hole is 
20 bored, the production steps are conplicated and cheap 
infbnmation carriers can hardly be produced. Especially, 
when various contactless IC cards are produced on the 
same line, various reinforcing materials differing in the 
size of tiie holes depending on the size of the IC chip 
25 and the coil stored therein. Thus, ttie production steps 
are further complicated, resulting in increase of the pro- 
duction cost of contactless IC cards. 
[0011] On the other hand, since tiie latter nriethod of 
the above-mentioned conventional methods for the pro- 
30 duction of contactless IC cards carries out injection 
molding witti a cover sheet having an IC chip and a coil 
which are bonded thereto being disposed on one of tiie 
molds, a molten resin of high tenrrperature contacts w'rth 
tiie portions of the cover sheet to which an adhesive is 
35 applied and not applied. Therefore, it has been found 
tiiat owing to the difference in coefficient of tiiermal 
expansion of the portions to which the adhesive is 
applied and not applied, wrinkles are apt to be formed at 
the boundary of ttiese portions. According to experi- 
40 merits, it was difficult to produce contactiess IC cards 
hawng no wrinkles on the cover sheets even when resin 
tenrperature, injection speed and injection pressure 
were variously changed. 

[001 2] Since contactiess IC cards are handled by f in- 
45 gers and directly viewed, tiiose having wrinkles on the 
surface are not good in hand and appearance and lose 
commercial value. Furthermore, in case the surface of 
ttie cover sheet is printed after the production of con- 
tactiess IC cards, it is impossible to perform beautiful 
so printing on the surface of the cards and they aliso have 
no commercial value. 

[001 3] Moreover, tiie conventional connection method 
of IC chip and coil requires a wiring sul^strate as an 
essential constitutive element Therefore, it needs a 
55 high cost, and it is difffouH to make tiiinner and flexible 
tiie contact less IC cards. 

[0014] The present invention has solved tiiese prob- 
lems, and tiie objects of the present invention are to pro- 
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vide a construction of a flexible IC module wNch makes 
easy to produce information earners, to provide a 
method for producing the flexible IC modiJe at low cost 
and at high efficiency, and to provide a method for pro- 
ducing an information cam'er superior in feeling at use 
and excellent in appearance at low cost and at high effi- 
ciency using the above flexible IC module. 

DISCLOSURE OF INVEMTION 

< Construction of flexible IC module ) 

[001 5] In order to solve the above problems, as for the 
construction of the flexible IC module, the present 
invention employs such construction as comprising a 
flexible substrate of a given shape and a given size hav- 
ing compressitMlfty in the thickness direction, self-pres- 
sure bonding property and resin impregnation property 
and parts mounted and canried on the flexible sut)strate. 
the parts to be mounted being embedded in dents 
formed by compression in a portion of the flexible sub- 
strate. 

[0016] The parts to be mounted can be completely 
embedded in the flexible substrate or can be ehnbedded 
in one side of the flexible substrate witii being partly 
exposed outside. In the former case, the front and back 
sides of the flexible substrate are formed in planar state, 
and in the latter case, the front and l^ack sides of the 
flexible substrate including the surface of the embedded 
parts embedded are formed in planar state. 
[0017] In the present specification, "self-pressure 
bonding property" means such characteristics of f lexit)le 
substrate that when a compressive force is applied to 
the flexible substrate at room temperature or under 
heating, the fibers constituting the flexible sul^rate are 
bonded or when a compressive force is applied to a plu- 
rality of stacked flexible sut)strates. these flexible sub- 
strates are bonded to each other, and the flexible 
substrate(s) are kept at the state of the volume being 
reduced than before ^application of the compressive 
force. 

[0018] As woven fatnics, knitted fabrics or nonwoven 
fabrics which per se have the self-pressure tx>nding 
property, there may be used those which comprise so- 
called conjugate fibers each of which is composed of 
two or rtiore parts differing in melting point; those which 
are obtained by mixed spinning two or more synthetic 
resins differing in melting point or which are mixtures of 
synthetic resin fibers differing in melting point; and 
those which comprise glass fibers, cartoon fibers, Kepler 
fibers, chemical fbers, natural fibers or combination 
thereof^ these fibers being bonded to each otiier with a 
resin binder. As woven fabrics, knitted fabrics, nonwo- 
ven fabrics or paper to which the self-pressure bonding 
property is imparted by impregnating them witii a suita- 
ble amount of synthetic resin, there may be used those 
which comprise glass fibers, cartx)n fibers, Kepler f3> 
ers, chemicar fibers, natural fibers or cont>ination 



thereof. As the nonwoven fabrics, there may be used all 
of the nonwoven fabrics having the known structure 
such as, for example, those which comprise a web com- 
posed of random fibers obtained by opening syntiietic 
5 resin fSaments prepared by melt spinning and tiiose 
which conprise a web having a fine reticulate structure, 
made of synthetic resin fibers prepared by injecting a 
solution of starting polymer. 

[0019] If necessary, a desired circuit pattern can' be 

10 printed on the suriace of the flexible substrate on which 
parts are mounted, and tiiis circuit pattern can include a 
coil for transmission of data and/or electric source. 
[0020] The parts to be mounted and carried on the 
flexible substrate include, for example, at east one parts 

15 selected from an IC chip, an IC module, a contactiess 
transmission means for data and/or electric source, a 
condenser, a resistor, a solar battery, an Image cfisplay 
device, an optical recording medium, an optical mag- 
netic recording medium, a transparent code information. 

20 display d^ice formed using an infrared absort>er, an 
infrared emitter or a phosphor, and a magnet or ferro- 
magnei for highly accurately positioning an information 
carrier at the portion at which a carrier for reader-writer 
is set. and combination of these parts with other parts. 

25 A coil can t>e used as the contactiess transmission 
means for data and/or electric source. As the wire for 
constituting the coil, preferred is one comprising a core 
wire of copper, aluminum or the like, a bonding metal 
layer such as gold or solder which covers the core wire, 

30 and an insulating layer such as pdlyurethane which cov- 
ers the bonding metal layer for attaining easy connec- 
tion with otiier eieptronic parts such as an IC chip. 
[0021] Furthermore, when an IC chip and a coil are 
mounted as tiie parts, it is preferred to directiy connect 

35 both ends of the coil to the input and output terminals of 
the IC chip for decreasing the thickness of the flexit)le IC. 
module and reducing the cost For the direct connection 
of the IC chip and the coil, wedge bonding method can 
t>e employed, but according to this method, there are 

4o the following problems: (J) since the pressed portion of 
the coil is deformed to flat by applying ultrasonic and 
high pressure to the connecting portion, burnout some- 
times occurs at the boundary portion between the 
deformed portion and the undeformed portion; ® since 

45 ultrasonic and high pressure are applied to the connect- 
ing portion, the IC chip is sometimes damaged, and 
especially when a thin chip of about 50-150 ^m thick is 
used, the damage is conspicuous; (§) since the ultra- 
sonic which requires complicated setting of conditions, 

so control of the connecting conditions is difficult and itis 
difficult to produce non-defective articles stably. There- 
fore, it is particularly preferred to employ the sobering 
method or welding method which is free from these 
problems. 

55 [0022] The soldering of coil to IC chip can be carried 
out by the metiiod according to which an IC chip having 
a solder bump previously formed at the input and output 
terminals is used, the botii ends of the coil for contact- 
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less transmission are allowed to contact with the solder 
bumps, then a bonding tool is pressed to the both ends 
of the coil and the solder bumps are molten by the 
energy given from the bonding tool. On the other hand, 
the welding of the coil to the IC chip can be carried out 5 
by a rnethod according to which an IC chip having gold 
bunrps previously formed at the input and output termi- 
nals is used, the both ends of the coil for contactless 
transmission are allowed to contact with the gold 
blimps, then a welding head Is pressed to the both ends w 
of the coil and the gold txjmps are molten by the energy 
given from the welding head. 

[0023] The bonding tool for the soldering and the 
welding head for the welding which can heat the con- 
necting metal to higher than the melting temperature is 
are enough and those of the same cor^ruction can be 
used. 

[0024] In the flexible IC module having the above con- 
struction, the parts to be mounted are embedded in the 
substrate such as nonwoven fabric, and thus the mod- so 
ule IS superior in the effect to protect the mounted parts. 
Moreover, since the sutjstrate is formed of a nonwoven 
fabric or the like which can be impregnated with resin, 
the desired information carriers such as contactless IC 
cards and others can be produced t»y impregnating the 25 
substrate with resin and bonding the cover sheet by the 
impregnated resin. In this case, the substrate can be 
impregnated with the resin nearly uniformly, and hence 
no wrinkles are formed on the surfece of the suk>strate 
and information carriers of high commercial value can 30 
be produced. Furthermore, in the IC module of the 
present construction, the substrate is composed of non- 
woven fabric or the like which is very high in flexibility, 
artd therefore it can be utilized not only as a constitutive 
part of flat information carriers, but also as an informa- 35 
Won carrier provided at the curved portion or the portion 
subjected to repeated deformation. 

< Method for the production of flexible IC module > 

40 

[0025] The methods for the production of the flexible 
IG module are as follows: 

<3) A first flexible substrate and a second flexible 
substrate of a give shape and a given size which 45 
have compressibility in the thickness direction, self- 
pressure t>onding property and resin impregnation 
property are prepared. Thereafter, the desired 
parts to be mounted are positioned arKi disposed 
between the first and second flexible sulfates, so 
Then, these first and second f lexit)le substrates are 
compressed in the thickness direction at room tem- 
perature or under heating, thereby to integrate the 
first and second flexible substrates and simultane- 
ously the parts to be mounted are embedded in the ss 
dents formed in the sut)strates by the application of 
•compressive force. 

® The desired parts to be mounted are positioned 



and disposed on one side of a flexible substrate. 
Thereafter, the flexible substrate is compressed in 
the thickness direction at room temperature or 
under heating and the parts to be mounted are 
embedded in the dents formed by ttie compression 
in the flexft>le substrate. 

According to tiie above mettiods (5) and ®, 
the desired flexible IC module can be obtained only 
by stacking the necessary materials and parts and 
then compressing the resulting laminate in the 
thickness direction at room temperature or under 
heating. Thus, production of flexible IC modules 
can be performed at a very high efficiency. 
O An IC chip Is positioned and disposed on one 
side of a first flexible substrate. Separately, a ooil is 
positioned and disposed on one side of a second 
flexible sut^trate, arKi the both ends of the coil are 
set at tiie distance set between the input and output 
terminals provided at tiie IC chip. Then, the first and 
second flexible substrates are superposed so that 
the side of the first flexible substrate on which the iC 
chip is disposed and the side of the second f lexit>le 
sutsstrate on which the coil is disposed face each 
other and tiie input and output temtinals of the IC 
chip contact with the txrth ends of the coil. These 
first and second flexible sutDStrates are compressed 
in the thickness direction at room temperature or 
under heating, thereby to integrate the first and sec- 
ond f lexa^le substrates and simultaneously the IC 
chip and the coil are embedded in the dents formed 
in a portion of the first and second substrates by the 
application of conrpressive force. Furthermore, 
heat and pressing force are applied to the input and 
output terminal portions from the outer surface of 
tiie second flexible sutjstrate provided with the coil 
to electrically connect the input and output terminal 
portions and the both end portions of the coil with 
each other. 

<3) A coil is positioned and cfisposed on one side of 
a flexiblesut)strate of a give shape and a given size 
which has compressibility in the thickness direction, 
self-pressure bonding property and resin impregna- 
tion property, and the bpth ends of tiie coil are set at 
the distance set t^tween the Input and output ter- 
minals provided at an IC chip. Then, an IC cNp is 
disposed on one side of said f lexit^le sid^strate with 
the input and output terminals being allowed to con- 
tact witii the both end portions of the coil. This flex- 
ible substrate is compressed in the thickness 
direction at room temperature or under heiating, and 
tiie IC chip and tiie coil are embedded in the dents 
formed In the flexible substrate by tiie application of 
compressive force. Furthermore, heat and pressing 
force are applied to the input and output terminal 
portions from the outer surface of the flexible sub- 
strate provided witii the coil to electrically connect 
tiie input and output terminal portions and the both 
end portions of the coil with each other. 
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[0026] According to the methods @ and ®, an IC 
chip and a coil the both ends of which are directly con- 
nected to the input and output terminals of the IC chip 
are used as the parts to be mounted, and thus a thin IC 
module can be produced. Furthermore, since both errd 
portions of the coil are previously fixed on the flexible 
substrate and the distance between the end portions is 
set to be equal to the distance set between the input 
and output terminals of the IC chip, the connection of 
the IC chip and the coil is easy and a flexible IC module 
can be efficiently produced. 

< Method for thie production of infbrmation can-ier > 

[0027] The methods for the production of infbrrtiation 
carrier are as follows: 

® The infbrmation carrier is produced by a method 
comprising the steps of disposing a first cover sheet 
and a second cover sheet at the predetermined 
portions of a stationary mold and a movable mold of 
a molding apparatus, respectively; superposing a 
flexible IC module on the cover sheet disposed at 
the stationary mold or the movable mold; closing 
the stationary mold and the movable mold and fill- 
ing a resin in the cavity formed by the molds; and 
uniformly impregnating the flexible substrate with 
the filled resin, then opening the stationary mold 
and the movable mold and removing the informa- 
tion cannier which is the desired product. 

According to this method. kx)nding of the parts 
to be , mounted to the cover sheet can be omitted. 
Thus, the production of information carrier can be 
efficiently carried out and besides the heat load 
applied to the cover sheet at the time of filling of the 
resin can be unilormized. and wrinkling of the cover 
sheet caused by non-uniform heat load can be pre- 
vented. Accordingly, information carriers of high 
quality can be produced at a high efficiency and^ 
besides, satisfactory design printing and the like 
can be performed. Furthermore, since the resin is 
filled while the parts to be mounted which are sup- 
ported by the flexible substrate are present 
between the two cover sheets, the set position of 
the parts in the thickneiss direction of the informa- 
tion carrier can be optionally adjusted by adjusting 
the thickness of the sut>straite. Moreover, sinc^'the 
parts to be mounted are supported by the flexible 
substrate, the effect of protecting the parts can be 
enhanced. Of course, since nonwoven fabric and so 
the like which can be impregnated with resin are 
used, the resin can be rapidly filled to cause no 
deterioration of injection molding cycle. 
(E) The information cannier is produced by a method 
connipHsing the steps of stacking a first heat-nielta- ss 
ble sheet a flexible IC module and a second heat- 
meltable sheet in this order on an uf^er surface of 
a bottom force; pressing a top force onto the sec- 



ond heat-meltable sheet to compress the laminate 
of the flexible IC module and the first and second 
heat-meltable sheets in the thickness direction 
under heating, thereby to melt the first and second 
heat-meltable sheets; and impregnating the flexible 
IC module with the melt of the first and second 
heat-meltable sheets, followed by hot press mold- ' 
Ing the module to obtain an infbrmation carrier of a 
given thickness. 

(3) The infbrmation carrier is produced by a methiod 
comprising the steps of stacking a first cover sheet, 
a farst heat-meltable sheet, a flexitMe IC module, a 
second heat-meltable sheet and a second cover 
sheet in this order on an upper surface of a txittom 
force; pressing a top force onto the second cover 
sheet to compress the laminate of the flexible IC 
module, the first and second heat-meltable sheets, 
and the first and second cover sheets in the thick- 
ness direction under heating, thereby to melt the 
first and second heat-meltable sheets; and impreg- 
nating the flexible IC module with the melt of the 
first and second heat-meltable sheets and simulta- 
neously bonding the first and second cover sheets 
by the melt, followed by hot press molding the mod- 
ule to obtain an information carrier of a given thick- 
ness. 

(S> The infbrmation carrier is produced by a method 
comprising tiie steps of drawing off from rolls the 
top ends of a continuous flexible JC module, a first 
heat-meltable sheet and a second Tieat-meltable 
sheet which are wound on the rolls; guiding the flex- 
ible IC module and the first and second heat-melta- 
ble sheets drawn off from the respective rolls to 
laminating rolls to laminate individually the first and 
second heat-meltable sheets on the front side and 
the hack side of the flexible IC nnodule; guiding tiie 
laminate of the flexible' IC module and the first and 
second heat-meltable sheets to heating- pressing 
rolls to compress the laminate in the thickness 
direction under heating, thereby to melt the first and 
second heat-meltable sheets; and Impregnating tiie 
flexible IC module with the melt of the first and sec- 
ond heat-meltable sheets and roll press molding 
tiie module to obtain an information carrier of a 
given thicknes& 

(g) The information carrier is produced by a method 
comprising tiie steps of drawing off from rolls the 
top ends of a continuous flexible IC module, a first 
heat-meltable sheet, a second heat-meltable sheet, 
a first cover sheet and a second cover sheet which 
are wound on the respective rolls: guiding the flexi- 
ble IC module, the first and second heat-meltable 
sheets and the first and second cover sheets drawn 
off from the respective rolls to laminating rolls to 
laminate individually tiie first and second heat-melt- 
able sheets on the front side and the back side of 
tiie flexible IC module and to laminate individually 
tiie first and second cover sheets on the outer sur- 
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feces of the first and second heat-meltable sheets; 
guiding the laminate of the flexBDle IC module, the 
first and second heat-meltable sheets and the first 
and second cover sheets to heating-pressing roll- 
ers to compress the laminate in the thickness direc- 5 
tion under heatrig. thereby to melt the first and 
second heat-meltable sheets; and impregnating the 
flexible IC module with the melt of the first and sec- 
ond heat-meltable sheets and simultaneously 
bonding the first and second cover sheets by the 70 
melt, and roll press molding the.nKxJule to obtain an 
information carrier of a given thickness. 

[0028] The methocte for the production of the Informa- 
tion carriers mentioned in the atxwe ® - ® have the is 
same effects as the preceding method, and, besides, 
since they carry out casing of the flexible IC module by 
roH pressing method, the information carriers can be 
produced at a very high efficiency and productivity of 
the information carriers can be enhanced to reduce the 20 
cost. 

BRIEF DESCRIPTION OF DRAWINGS 



[0029] 



25 



FIG. 1 is a plan view of a f lexble IC module accord- 
ing to the first example of the present invention, 
shown partly cut away. 

FIG. 2 is an enlarged sectional view taken on the so 
line A-A of FIG. 1. 

FIG. 3 is a plan view of the essential parts of an IC 
chip and a coil mounted on the flexible IC module 
according to the first example. 
FIGS. 4A and 4B are sectional views of a wire con- 35 
stituting the coil. 

FIGS. 5A and 5B are sectional views showing a 
method of direct connection of IC chip and coil and 
the state of the connected portion. 
FIGS. 6A and 6B are sectional views showing 40 
another method of direct connection of IC chip and 
coil and the state of the connected portion. 
FIG. 7 shows the state of using a welding apparatus 
applied to the direct connection of IC chip and coil. 
FIG. 8 is a plan view of a ftexble IC module accord- 45 
ing to the second example of the present invention. 
FIG. 9 is an enlarged sectional view taken on the 
line B-B of FIG. 8. 

FIG. 10 is a diagram showing the first example of a 
method for tiie production of a flexible IC module. so 
FIGS. 11 A, 11 B, 11c and 11 D are diagrams show- 

. ing the second example of a metiiod for the produc- 

^ tion of a flexible IC module. 

. FIGS. 12A, 12B, 12C and 12D are diagrams show- 
ing the third example of a metiiod for tiie production ss 
of a flexible IC module. 

FIGS. ISA, 13B, 13C. 13D and 13E are diagrams 
showing tiie first example of a metiiod for tiie pro- 



duction of an IC card. 

FIG. 14 is a diagram showing the second example 

of a method for tiie production of an IC card. 

FIG. 15 is a diagram showing the third example of a 

metiiod for the production of an IC card. 

FIG. 1 6 is a diagram showing the fburtii example of 

a metiiod for the production of an IC card. 

FIG. 1 7 is a diagram showing the fiftii exanrple of a 

metiiod for the production of an IC card. 

[0030] In the above drawings, tiie numeral 1 indicates 
an IC chip, la indicates input and output terminals, lb 
indicates a solder txjmp, 1c indicates a solder, Id indi- 
cates a gold tnimp, 2 indicates a coil, 2a indicates a core 
wire, 2b indicates an insulating layer, 2c indicates a con- 
necting metal layer, 3 indicates a flexible substrate, 4 . 
indicates a first heat-meltable sheet. 5 indicates a sec- 
ond heat-meltable sheet, 10 indicates a flexible IC mod- 
ule, 11 indicates a lx>ttom force, 12 indicates a first 
nonwoven fabric, 13 indicates a second nonwoven fab- 
ric. 14 indicates a top force, 1 5 indicates a dent, 21 indi- 
cates a first intermediate, 22 indicates a second 
intermediate, 23 indicates a third intermediate, 24 indi- 
cates an ultrasonic vibrator, 31 indicates a first stage 
intermediate. 32 irwjicates a second stage intermediate. 
33 indicates a third stage intermediate. 41 indicates a 
first cover sheet, 42 indicates a stationary mold. 43 Indi- 
cates a second cover sheet. 44 indicates a movable 
mold, 45 indicates a vent hole, 46 indicates a cavity. 47 
indicates a gate. 51 and 52 indicate bonding tools. 61 a 
and 61b indicate electrodes, 62 indicates a welding 
head, 63a and 63b indicate reels on which a riWDon is 
wound, 64 indicates a high resistance tape, 65 indicates 
a motor, and 71-79 indicate rollers. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0031] The first example of the flexible IC module 
according to the present invention will be explained 
referring to FIGS. 1-7. FIG. 1 is a plan view of the flexi- 
tDle IC module accordirtg to this example, shown partly 
cut away. FIG. 2 is an enlarged sectional view taken on 
tiie line A-A of FIG. 1 . FIG. 3 is a plan view of tiie essen- 
tial parts of tiie IC chip and the coil mounted on the flex- 
ible IC module according to the present example. FIGS. 
4A and 48 are sectional views of a wire constituting the 
coil. FIGS. 5A and 5B are sectional views showing a 
method of direct connection of tiie IC chip and the coil 
and showing the state of the connected portion. FIGS. 
6A and 6B are sectional views showing another method 
of direct connection of the IC chip and tiie coil and 
showing the state of the connected portion. FIQ. 7 
shows the state of using a welding apparatus applied to 
the direct connection of tiie IC chip and the coil. 
10032] As can be seen from FIGS. 1 -3. the flexible IC 
module of tiiis exan^le comprises a flexible substrate 3 
made of a nonwoven fabric in which an IC chip 1 arid a 
coil 2 are completely enibedded. sad coil 2 being 
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directly connected to input and output terminals (pads) 
la of the IC chip 1 and receiving, in contactless state, 
supply of electric source from a reader-writer (not 
shown) to the IC chip and carrying out, in contactless 
state, transmission of data from and to a reader-writer 
(not shown). 

[0033] As the IC chip 1 . optional IC chips which have 
been conventionally mounted on contactless IC cards 
can be used, but e^ecialiy preferred are those which 
are reduced in thickness to a total thickness of about 
50-150 |im In order to reduce the thickness of the con- 
tactless IC cards. Construction of the IC chip is well 
known and besides is not the point of the present inven- 
tion, and, hence, explanation thereof will be omitted. 
[0034] As for the coil 2, there may be used wires com- 
prising a core wire 2a made of a highly corKluctive 
metallic material such as copper or aluminum and an 
insulating layer 2b such as a resin which covers the core 
wire 2a as shown in FIG. 4A. Furthermore, there may 
also be used wires comprising the core wire 2a, a bond- 
ing metal layer 2c such as gold or solder which covers 
the core wire 2a, arKf the insulating layer 2b which cov- 
ers the bonding metal layer 2c as shown in FIG. 4B. 
[0035] Diameter of the wire is 20-100 pn\, and this 
wire is wound up several to several ten turns depending 
on the characteristics of the IC chip, thereby to form the 
coil 2. 

[0036] The direct bonding of the IC chip 1 and the coil 
2 is carried out especially preferably by wedge bonding, 
soldering or welding. 

[0037] In the case of wedge bonding the IC chip 1 and 
the coil 2, a gold bump 1d is previously formed at input 
and output terminals 1a of the IC chip 1 as shown in 
FIG. 5A. In this case, as the coil 2. one which has ho 
bonding metal layer 2c can be used, but particularly 
preferably the core wire 2a is covered with a gold layer 
in order to perform the bonding more easily and 
securely The wedge bonding of Input and output termi- 
nals 1 a and coil 2 Is carried out by superposing end por- 
tions of coil 2 on input and output terminals la and 
pressing a bonding tool 51 onto the coil 2 with applica- 
tion of ultrasonic, carbonizing the insulating layer 2b by 
the energy generated and simultaneously melting the 
gold txjmp as shown in FIG. 5A. Thus, as shown in FIG. 
5B, the coir 2 is directly connected with the input and 
output terminals 1 a of the IC chip 1 . 
[0038] in the case of soldering the IC chip 1 and the 
coil 2, a solder bump lb is previously formed at input 
and output terminals 1 a of the IC chip 1 by solder plating 
as shown in FIG. 6A. In this case, as the coil 2, one 
which has no bonding metal layer 2c can be used; but 
particularly preferably the core wire 2a is covered with 
gold or the like in order to improve wettability with solder 
and perform the soldering easily and securely. The sol- 
dering of input and output terminals 1 a and coil 2 is car- 
ried out by superposing end portions of coil 2 on input 
and output terminals la, pressing a t)onding tool 52 
heated to a give temperature onto the coi! 2 and carbon- 



izing the insulating layer 2b by the energy generated 
and simultaneously melting the solder txjmp 1b as 
shown in FIG. 6A. Thus, as shown in FIG. 6B, the coil 2 
and the input and output temiinals la of the IC chip 1 

5 are soldered through the solder 1c. In place of forming 
the solder bump 1 b at the input and output terminals 1a 
of the IC chip 1 . core wire 2a covered with a solder layer 
can be used as the coll 2 and the soldering can be car- 
ried out in the same manner as above; Furthermore, it is 

10 also possible to form solder bump 1b at the input and 
output terminals 1 a of IC chip 1 and use a core wire 2a 
covered with a solder layer as the coil 2. 
[0039] In the case of welding the IC chip 1 and the coil 
2, an IC chip having a gold bump formed at the input 

15 and output terminals 1 a or a coil comprising a wire com- 
posed of core wire 2a covered with a gokJ layer or both 
of these iC chip and coil can be used. As a welding . 
machine, there may be used one which comprises a 
welding head 62 having two electrodes 61a and 61b 

20 an'anged in parallel with each other apart at a slight dis- 
tarice of gap d, ribbon winding reels 63a and 63b pro- 
vided at the welding head 62. a ribbon-like heating 
resistor 64 wound on these reels 63a and 63b and dis- 
posed so that a part of the resistor contacts with the tips 

25 of the electrodes 61a and 61b. and a motor 65 driving 
the drive reel 63a as shown in FIG. 7^ As the ribbon-like 
heating resistor 64, the most prefenred is a molytxjenum 
ribbon comprising a single crystal rrralylxlenum of high 
purity because it can locally generate high temperature 

30 due to its high specific resistance and thermal conduc- 
tivity, and furthemriore it has a high strength. 
[0040] In welding, an end portion of coil 2 is directly 
superposed on input and output terminals la of IC chip 
1 , and the welding head 62 is pressed onto the coil 2 as 

35 shown in FIG. 7. Then, a pulse electric power is sup- 
plied to the electrodes 61a and 61b. and the insulating 
layer 2b is cartx>nized utilizing the heat generated t>y 
the rit)bon-like heating resistor 64 and simultaneously 
the gold bump or the gold layer covering the core wire 

40 2a, or both of them are molten. The motor 65 drives the 
drive reel 63a as required ard a clean ribbon-like heat- 
ing resistor 64 is always allowed to contact with the 
welding head 62. When a brush 66 for removing car- 
bides is provided at the ribbon-like heating resistor 64, 

45 the ribbon-like heating resistor 64. can be repeatedly 
used and the running cost can be reduced. 
[0041 ] The welding machine of FIG. 7 can also be uti- 
lized as a heat source for soldering in place of the bond- 
ing tool 52 shown in FIG. 6A. 

so [0042] As the nonwoven fabric constituting the flexible 
substrate 3. there may be used any known nonwoven - 
fabrics as far as they have compressibility in the thick- , . 
ness direction, self-pressure bonding property and resin 
impregnation property. For example, those which com- 

55 prise webs fbrmed of ready-made short fibers com- , 
posed of glass f ilDers. carbon fibers, Kepler f toers, 
chemical fibers, natural fibers or combination thereof 
can be used. In addition, there may be used nonwoven 
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fabrics in which the webs are made of the fibers directly 
spun from the materials for the fibers, such as those 
which comprise webs formed of random fibers obtained 
by opening melt-spun synthetic resin filaments or syn- 
thetic resin fibers having fine reticulate structure made 
by injecting a solution of the starting polymer. The non- 
woven fabrics having webs of synthetic resin fibers can 
be produced by spun bonding method, melt blowing 
method, flash spinning method and the like. Further- 
more, methods for bonding the resulting webs include 
thermal bonding method, latex bonding method and the 
like. In the case of using a nonwoven fabric having webs 
formed of synthetic resin fibers, the webs may be 
formed of a mixture of synthetic resin fS^ers of high melt- 
ing point and those of low melting point for easy bonding 
of the fibers. 

[0043] Of these nonwoven fabrics, those which con- 
tain a synthetic resin of low melting point as at least a 
part thereof and which per se have self-pressure bond- 
ing property can be used, as they are. for the flexible 
suiDstrate 3. On the other hand, those which contain no 
synthetic resin of fow melting point and which per se 
have no self -pressure bonding property are Impreg- 
nated with a suitable amount of a resin of low melting 
point after making the nonwoven fabrics to impart self- 
pressure bonding property, and thus they can be used 
for the flexible substrate 3. 

[0044] Thickness of the flexible substrate 3 after sub- 
jected to compression molding is set taking into consid- 
eration thickness of the final contactless IC card and 
thickness of the cover sheet used for the production of 
contactless IC card. Basically, the thickness is enough 
to be somewhat greater than thickness of the parts toe 
be mounted. For example, when an IC chip 1 of 50 jun 
thick and a coil 2 comprising a wire having a diameter 
smaller than the thickness of the IC chip 1 are mounted, 
the thickness of flexible substrate 3 can be 70 (im or 
more, and when an IC chip 1 of 150 thick and a coil 
2 comprising a wire having a diameter smaller than the 
thickness of the IC chip 1 are mounted, the thickness of 
flexible substrate 3 can be 1 70 ^m or nrx>re. 
[0045] In the case of the flexlt>le IC module of this 
example, since IC chip 1 and coil 2 to be mounted are 
conpletely embedded in the substrate 3 comprising a 
nonwoven fabric or the like, these 10 chip 1 and coll 2 
are effectively protected. Furthermore, since the sub- 
strate 3 is composed of a nonwoven fabric and others 
having resin impregnation property, the desired contact- 
less IC card can be produced by impregnating the sub- 
strate 3 with resin and bonding the cover sheets using 
this resin. In this case, the substrate can be nearly uni- 
formly impregnated with resin. Therefore, no wrinkles 
are formed on the surface of the sii>strate. and. 
besides, there is no need to use a spacer sheet com- 
monly used for uniformizing the thickness. Thus, con- 
tactless IC cards of high corhmercial value can be 
produced. Moreover, since the IC nxxjule of this con- 
struction conprises a substrate composed of a nonwo- 
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ven fabric and the like and is very high In flexibility, it can 
be not only utilized as constitutive parts of plate-like 
contactless IC cards, but also applied as constitutive 
parts of curved portion or portion sidsjected to deforma- 

5 tion repeatedly. 

[0046] In addition, since the IC chip and the coil 2 are 
directly connected, a wiring substrate can be omitted, 
and thickness of the flexible IC modules and conse- 
quently the final contactless IC cards can be decreased 

10 and production cost therefor can be reduced. Espe- 
cially, when soldering method or welding method is 
used for the direct connection of the IC chip 1 and the 
coil 2. the following advantages can be obtained as 
compared with when wedge t>onding method is used. 

75 That is. the wedge bonding method is carried out by 
strongly pressing bonding tool 51 to coil 2 superposed 
on input and output terminals la of IC chip 1 and simul- 
taneously applying ultrasonic emitted from the bonding 
tool 51 to the bonding portion to rupture insulating layer 

20 2b by the energy and accelerate melting of gold plating 
layer 2d. Therefore, as showvn in FIG. SB. the tip portion 
of the colt 2 is deformed to flat state and breaking is apt 
to occur at the boundary with the undeformed portion. 
Furthermore, the wedge bonding method applies ultra- 

25 sonic and high pressure to the connecting portion, 
which is apt to cause damage of IC chip, and this is con- 
spicuous when a thin IC chip of about 50-150 \im thick 
is used. Moreover, since the wedge bonding method uti- 
lizes ultrasonic which is complicated in setting of condi- 

30 tions, maintenance and control of the connecting 
conditions are difficult, resulting in difficulty in stable 
production of non-defective products. 
[0047] On the other hand, in the case of the soWering 
method and welding method, ultrasonic is not applied to 

35 the connecting portion and. besides, pressing force of 
bonding tool 52 or welding head 62 is smaller than In the 
wedge bonding method. Therefore, breakage of coil 2 or 
rupture of IC chip is not caused, and, in addition, main- 
tenance and control of the connecting conditions are 

40 . easy because ultrasonic is rrat utilized. When the sol- 
dering method according to the present Invention is 
employed, since a wire comprising a core wire 2a cov- 
ered with Ixjnding metal layer 2c and insulating layer 2b 
is used, no oxide film is formed on the core wire 2a and 

45 hence there is no need to use a flux which is usually 
needed for solder connection. Thus, complication of 
production steps owing to the addition of a cleaning step 
for the flux can be avoided. 

[0048] Next, the second example of tiie flexible IC 
so module according to the present invention will be 
explained referring to FIGS. 8 and 9. FIG. 8 is a plan 
view of a flexible IC module of this example and FIG. 9 
is an enlarged sectiorial view taken on the line B-B of 
FIG. 8. 

ss [0049] As is apparent from FIGS. 8 and 9, the flexible 
IC nrKxjuIe of this example has such a construction tiiat 
the IC chip 1 and tiie coil 2 directiy connected to input 
and output tenninals la of the IC chip 1 are embedded 
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in one side of the flexible substrate 3 made of a nonwo- 
ven fabric. Other portions are the same as in the flexible 
IC module of the first example, and explanation thereof 
will be omitted to avoid overlapping. 
[0050] The flexible IC module of this example has the s 
same effects as of the first example and. in addition, has 
the merits that since IC chip 1 and coil 2 are embedded 
in one side of the flexible substrate 3. the module can be 
made thinner and the production can be further simpli- 
fied, and thus it can be produced at lower cost. 
[0051] Method for the production of the flexible IC 
module according to the present invention will be 
explained below. 

< The first example of the method for the (sroduction of 
flexible IC module) 

[0052] Method for the production of the above-men- 
tioned flexible IC module of the first example will be 
explained referring to FIG. 10. FIG. 10 explains the 
method for the production of the flexible IC module. 
[0053] Prior to the production of flexible IC module, a 
first nofiwoven fabric and a second nonwoven fabric of 
a given shape and a given size which have compressi- 
bility m the thickness direction, self-pressure tdonding 
property and resin impregnation property are prepared. 
Sinrxjitaneousty, an IC chip 1 in which both the ends of 
coil 2 are directly connected to input and output termi- 
nals la IS prepared (see FIG. 3). 
[0054] Thereafter, as shown in FIG. 10. a first nonwo- 
ven fabric 12 having self-pressure bonding property is 
put on a bottom force 1 1 having a smooth and flat upper 
surface, and the IC chip 1 and the coil 2 which are con- 
nected are positioned and placed on the first nonwoven 
fabric 12. Then, a second noriwoven fabric 13 having 
self-pressure bonding property is superposed over 
these IC chip 1 and coil 2, and thereafter a top force 14 
having a smooth and flat under surface is pressed onto 
the secorKi nonwoven fabric 13 to compress the first 
and second nonwoven fabrics 12 and 13 in the thick- 
ness direction under heating, thus, the desired flexible 
IC module is obtained. In the following explanation, a 
method of compressing the constitutive parts of the flex- 
ible IC module by the bottom force and top force in the 
thickness direction under heating will be refeh'ed to as 
"hot pressing". The surface of the resulting flexible IC 
module can be subjected to desired printing. 
[0055] When thef irst and second nonwoven fabrics 12 
and 13 are uniformly compressed in the thickness direc- 
tion, these first and second nonwoven fabrics 12 and 13 
are compressed much more in the portions at which the 
IC chip 1 and the coil 2 are set Therefore, dents 15 in 
conformity with the outer shape of the IC chip 1 and the 
coil 2 are formed on the inner surface of the nonwoven 
fabrics 12 and 13; and the IC chip l and the coil 2 ai'e 
embedded in the dents 15 as shown in FIG. 2. Further- 
more, since nonwoven fabrics having self-pressure 
bonding property are used as the first and second non- 



woven fabrics 12 and 13 which form the flexible sub- 
strate 3. the shape as shown in FIG. 2 is retained after 
renrK)ving the coirpressive force. Moreover, by adjusting 
the compressibility of the first and second nonwoven 
fabrics 12 and 13 to a proper range of less than 100%, 
the first and second nonwoven fabrics 1 2 and 1 3 can be 
impregnated with resin after production of flexible IC 
module, and hence the module can.be applied to the 
production of Information carriers. : 
[0056] According to the method of this example, the 
desired flexible IC module can be obtained only by pre- 
viously preparing the first and second nonwoven fabrics 
12 and 1 3 and the txmded IC chip 1 and coil 2 which are 
necessciry for the production of the flexible IC module, 
successively stacking these members and parts and' 
then connpressing the resulting laminate in the thick- 
ness direction, and, therefore, the flexible IC modules 
can be produced at a very high efficiency. Furthermore, 
since both ends of the coil 2 are directly connected to 
the input and output terminals 1a of the IC chip 1, the 
flexible IC module can be made thin. 
[0057] If the second nonwoven fabric 13 is omitted in 
the method of production shown in FIG. 10, a flexible IC 
module of the second example can be produced. 

<The second example of the method for the production 
of flexible IC module) 

[0058] The second example of the method for the pro-' 
duction of the flexible IC module having the above con- 
struction will be explained referring to FIGS. 1 1 A-D. 
[0059] First, as shown in FIG. 1 1 A, a first internri^iate 
21 comprising a first nonwoven fabric 12 in one side of 
which is embedded a coil 2 Is prepared. This first inter- 
mediate 21 can be produced by putting the first nonwo- 
ven fabric 12 having self-pressure bonding property on 
a bottom force having a smooth and flat upper surfkceV 
positioning and putting the coil 2 on the first nonwoven 
fabric 1 2, then pressing a top force haying a smooth and 
flat lower surface over the cofl 2, and hot pressing them. 
When coil 2 is put on the first nonwoven fabric 12, the 
t^oth ends of the coil 2 are set in parallel with each other 
so that the distance t)etween the both ends of the coil 2 
is nearly the same as set between the input and output 
terminals 1 a provided on the IC chip 1 used. 
[0060] Simultaneously, as shown in FIG. 1 1 B, a sec- 
ond intermediate 22 comprising a second nonwoven 
fabric 13 in one surface of which is embedded an IC 
chip 1 is prepared. This second intermediate 22 can be 
produced by putting the second norrwoven fabric 13 
having self-pressure bonding property on a bottom 
force having a smooth and flat upper surface, position- 
ing and putting the IC chip 1 on the second nonwoven 
fabric 13. then pressing a top force having a smootii and 
flat lower surface over the IC chip 1, and hot pressing 
them. In this case, the IC chip 1 is provided facing 
upward in second nonwoven fabric 13 so that the input 
and output terminals la are exposed on tiie surfaclB of 
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the second nonwoven labric 13. 
[0061 ] Then, as shown In FIG. 11 C, the first and sec- 
ond intemiediates 21 and 22 are superposed so that the 
side of the IC chip 1 and the side of the con 2 face each 
other and the input and output terminals la of the IC 
chip 1 contact with the both end portions of the coil 2. 
and they are again hot pressed using bottom force 11 
and top force 1 4, whereby a third intermediate 23 is pro- 
duced which comprises the first and second nonwoven 
fabrics 12 and 13, the IC chip 1 and the coil 2 which are 
integrated. 

[0062] Rnally, as shown in FIG. 11D, an ultrasonic 
vibrator 24 is pressed to the portion of the outer surface 
of the first nonwoven fabric 12 having the coil 2 which 
corresponds to the position of the input and output ter- 
minals l a of the IC chip 1. thereby to apply ultrasonic, 
and the insulating layer and the metal layer of low melt- 
ing point which cover the wire of the coil are molten by 
the pressing force and the heat generated by the appli- 
cation of ultrasonic, whereby the input and output termi- 
nals la and the both end portions of the coil 2 are 
electrically connected with each other. Thus, the 
desired flexible iC module is obtained. 
[0063] In the method for the production of flexible IC 
module according to this example, since both end por- 
tions of the coil 2 are previously fixed at a given interval 
on the fn-st nonwoven fabric 12. the electrical connection 
with the IC chip 1 can be very easily performed. That is, 
some of the IC chips 1 used for the production of flexible 
IC modules have very small input and output terminals 
of about 100 |im in side. On the other hand, the wire 
diameter of coil 2 is about 50 ^m. Therefore, it is difficult 
to efficiently produce a connected portion of the IC chip 
1 and the coil 2 without fixing the ends of the coil. The 
production efficiency can be increased to some extent 
by using a special jig or an IC chip in which the input and 
output terminals are extended, but the production steps 
become complicated and It is difficult to markedly 
enhance the production efficiency. According to the 
method of this example, coil 2 is fixed to the nonwoven 
^ric which is a constitutive part of the flexible IC mod- 
ule, and hence the production steps are not oonrplicated 
and non-defective products can be obtained at a high 
efficiency. 

< The third example of the method for the production of 
flexible IC module) 

[0064] Next, the third example of the method for the 
production of the fl^fole IC module having the above 
construction will be explained referring to FIGS. 12A- 
12a 

[0065] First, as shown in FIG. 12A, a first stage inter- 
mediate 31 comprising a first nonwoven fabric 12 in one 
side of which is embedded a coil 2 is prepared. This f irst 
stage intermediate 31 can be produced by placing the 
first nonwoven fabric 12 having self-pressure bonding 
property on a bottom force having a smooth and flat 



upper surface, positioning and placing the coil 2 on the 
first nonwoven fabric 12, then pressing a top force hav- 
ing a smooth and flat under surface over the coil 2. and 
hot pressing them. When coil 2 is placed on the first 

5 nonwoven fabric 12. the both ends of the coil 2 are set 
in parallel with each other so that the distance between 
the both ends of the coil 2 is nearly the same as the dis- 
tance set between the input and output terminals 1a 
provided at the IC chip 1 . These steps are the same as 

70 in the production of the first intermediate 21 in the sec- 
ond example. 

[0066] Then, as shown in FIG. 12B. a second stage 
intermediate 32 comprising the first nonwoven tabric 12 
In one side of which are embedded the coil 2 and the IC 

15 chip 1 is produced by embedding the IC chip 1 in the 
first stage intermediate 31. This second stage interme- 
diate 32 can be produced by placing the first stage inter- 
mediate 31 with the coil 2-embecided side facing 
upward on a bottom force having a smooth and flat 

20 upper surface, positioning and placing the IC chip 1 on 
the portion of the first stage intermediate 31 at which 
are set the both ends of the coil 2 embedded so that the 
input and output terminals la face downward and the 
input and output terminals 1 a meet with the both ends of 

25 the coil 2. then pressing a top force having a smooth 
and flat under surface over the IC chip 1 and again hot 
pressing them. 

[0067] Furthermore, as shown in FIG. 12C. a second 
nonwoven fabric 13 is superposed on the side of the 

30 second stage intermediate 32 in which the IC chip 1 arxJ 
the coil 2 are embedded, and the resulting laminate is 
again hot pressed by the bottom force 1 1 and the top 
force 1 4. thereby to obtain a third intermediate 33 com- 
prising the first and second nonwoven fabrics 12 and 

35 13. the IC chip 1 and the coil 2 which are integrated. 
[0068] Finally, as shown in FIG. 12D. an ultrasonic 
vibrator 24 is pressed to the portion of the outer surface 
of the first nonwoven fabric 12 having the coil 2 which 
corresponds to the position of the input and output ter- 

40 minal portions 1 a of the IC chip 1 , thereby to apply ultra- 
sonic, and the insulating layer and the metal layer of low 
melting point covering the wire of the coil are molten t)y 
the pressing force and the heat generated by the appli- 
cation of ultrasonic, whereby the input and output ternru- 

45 nal portions la and the both end porttons of the coil 2 
are electrically connected with each other. Thus, the 
desired flexible IC module of completely embedding 
type is obtained. 

[0069] The method of this example also has the same 
so effects as of the method in the above second example. 
[0070] After the production of the second stage inter-, 
mediate 32 shown in FIG. 12B. if the input and output 
terminal portions 1 a of the IC chip 1 are electrically con- 
nected with the both end portions of the coil 2. a flexible 
55 IC mochile of one side-emtDedding type can be pro- 
duced. 

[0071] Moreover, in the at>oye examples, the flexible 
substrate 3 comprises a nonwoven fabric, txit flexible IC 
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modules can also be produced in the similar method 
using woven fabric, knitted fabric, paper, leather or the 
like. 

[0072] Furthermore, in the above examples, explana- 
tion has been made of flexible iC modules in which IC s 
chip 1 and coil 2 are embedded as parts to be mounted, 
but flexible IC modules in which other parts to be 
mounted are embedded can also be produced by the 
similar method. 

[0073] Next, explanation will be made of a method for io 
producing a desired contactless IC card using the flexi- 
ble IC module produced in the above-mentioned man- 
ner. 

< The first example of the method for the production of a is 
contactless iC card ) 

[0074] First, as shown in FIG, 1 3A, a first cover sheet 
41 is disposed at a stationary mold 42 of an injection 
molding machine and simultaneously a second cover so 
sheet 43 is disposed at a movable moid 44 of the injec- 
tion molding machine. In this case, as shown in this FIG. 
ISA, it is also possible to bring the cover sheetis 41 and 
43 into close contact with the molds 42 and 44 by suck- 
ing the cover sheets utilizing venting holes 45 bored 25 
through the stationary mold 42 and the movable mold 
44. 

[0075] The cover sheets 41 and 43 can comprise any 
of known optional transparent or opaque synthetic resin 
sheets as far as they have a desired heat resistance, but so 
especially preferably comprise synthetic resin sheets 
which do not generate chlorine gas upon thermal dis- 
posal, such as polyethylene terephthalate (hereinafter 
referred to as "PET*) and polyethylene naphthalate for 
the prevention of environmental pollution. The desired 35 
printing can be carried out on the front side or back side 
of the cover sheets 41 and 43. 
[0076] In order to enhance the adhesion to the sub- 
strate 3. it is preferred to form fine irregularities on the 
back side of the cover sheets 41 and 43, and the in^egu- 40 
larities are. for example, tfibse conresporiding to an 
abrasive grain size of #400-1000 specified in JIS: Fui^- 
thermore, when the front side of the cover sheiets 41 
and 43 is subjected to direct printing, it is preferred for 
enhancing the print-ability to form fine irregularities also 45 
on the front side of the cover sheiets 41 and 43, In this 
case, in order to improve receptivity of ink and enhance 
printabiWy. the irregularities formed on the front side of 
the cover sheets 41 and 43 are preferably those corre- 
sponding to an abrasive grain size of #3000-10000 so 
specified in JIS. Such cover sheets can be produced, fbr 
example, by a method of embedding a filler of 0.1 pim to 
several ten pm in diameter (e.g., abrasive grains) in a 
raw sheet of the cover sheet by electrostatic deposition, 
a method of kneading the filler with the material of the ss 
cover sheet, and a method of abrading the surface of a 
raw sheet with abrasive grains. 
[0077] Then, as shown in FIG. i3B, a flexible IC niod- 



ule 10 produced as mentioned above is superposed on 
the first cover sheet 41 disposed in the stationary mold 
42. 

[0078] After the stationary mold 42 and the movable 
mold 44 are closed, a resin is filled into the cavity 46 
formed by the molds 42 and 44 from gate 47 as shown 
in FIG. 13C. As aforementioned, the substrate 3 of the 
flexible IC module 10 comprises a nonwoven fabric hav- 
ing a property capable of being impregnated with resin 
and. hence, is impregnated with the resin filled in the 
cavity 46. 

[0079] Then, as shown in FIG. 13D, a contactless 10 
card of a given shape and a given size is molded by 
increasing the pressing force of the movable mold 44. 
Simultaneously, the gate 47 is cut by the movable mold 
44. 

[0080] Rnally, as shown in FIG. 1 3E, tiie molds 42 and 
44 are opened, and a contactless IC card comprising 
the first and second cover sheets 41 and 43 and the 
flexible IC module 10 which are integrated is taken out. 
[0081 ] According to the method for the production of . 
information carriers of this example, bonding of the 
parts to be mounted (IC chip 1 and coil 2) to the first and 
second cover sheets 41 and 43 can be omitted and thus 
the production of contactless IC cards can be perfonned 
efficiently. Furthermore, since the heat toad applied to 
the cover sheets 41 and 43 at the time of filling of the 
resin can be unifbrmized, wrinkling of the cover sheets 
41 and 43 caused by non-uniform heat load can be pre- 
vented. Therefore, contactiess IC cards of high quality 
can be produced at a high efficiency and, besides, 
design printing of improved quality can be performed. 
Moreover, since the flexible IC module 1 0 comprises the 
first and second nonwoven fabric between which the 
parts to be mounted are sandwiched, setting of the 
position of the parts to be mounted, in the thickness 
direction of the contactiess IC card, can be optionally 
adjusted by adjusting the thickness of each nonwoven 
fabric. In addition, since the parts to be mounted are 
held by the substrate 3, the protective effect fbr the 
mounted parts can be enhanced: 
[0082] This method requires no complicated steps of 
conventional technique such as of providing a cut hole 
in the substrate, storing the parts in the hole artd sealing 
the hole with resin, and, as a result, contactless IC 
cards of the desired shapes can be cheaply produced. 

(The second example of the metiiod for the production 
of contactiess IC card > 

[0083] The method of this exanple is a method for 
producing a contactiess information carrier having no 
cover sheet by so-called hot pressing method. 
[0084] Thatis, as shown in Fig. 14, a first heat-metta- 
bie sheet 4 comprising a thermoplastic resin such as 
PET, a previously prepared flexible IC module 10 and a 
second heat-meltable sheet 5 comprising a thermoplas- 
tic resin same as or different from tiie first heat^meltaUe 
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sheet 4 are stacked in this order on the upper surface of 
a bottom force 11 in the form of a flat plate, and a top 
force 14 in the form of a flat plate is lowered over the 
second heat-meltable sheet 5 to compress the laminate 
under the desired heating and pressing conditions. In 
the course of this compressing, the first and second 
heat-meltable sheets 4 and 5 are molten, and a part or 
the whole of the melt is impregnated into the flexible 
substrate 3 constituting the flexible IC module 10. In this 
way. the flexible IC module 10 and the first and second 
heat-meltable sheets 4 and 5 are integrated, and the 
flexible IC module 10 is cased with the first and second 
heat-meltable sheets 4 and 5. Then, rt required, the 
shape of the outer peripheral portion is adjusted and the 
surface of the heat-meltable sheet is subjected to 
design printing to obtain a contactless information car- 
rier which is the desired product. 
[0085] In FIG. 1 4, the method of hot pressing the con- 
tactless information carrier one by one is shown for easy 
illustration. However, it is also possitrfe to hot press a 
number of contactless information carriers at the same 
time by using a flex&le IC module 10 comprising a 
large-sized flexible sul>strate in which a number of parts 
to be mounted are embedded at given intervals. 
[00861 The method for the production of contactless 
information carriers according to this example performs 
casing of the flexible IC module 10 by so-called hot 
pressing rnethod. and hence the heating conditions and 
the corrpressing corxiitions for the casing can be easily 
controlled, and thus contactless information carriers of 
high precision can be produced. 

( The third example of the method for the production of 
contactless IC card > 

[00871 The method of this example is a method for 
producing a contactless information carrier having cover 
sheets by so-called hot pressing method. 
[0088] That is. as shown in Fig. 1 5. a first cover sheet 
41 comprising a resin material excellent in heat resist- 
ance, such as polyvinyl chloride (hereinafter refen-ed to 
as -PVC"), a first heat-meltable sheet 4 comprising a 
thermoplastic resin such as PET, a previously prepared 
flexible IC module 10. a second heat-meltable sheet 5 
comprising a thermoplastic resin same as or different 
from the first heat-meltable sheet 4 and a second cover 
sheet 43 comprising a heat resistant resin same as or 
different from the first cover sheet 41 are stacked in this 
order on the upper surface of a bottom force 1 1 in the 
form of aflat plate, and a top force 14 in the fomi of a flat 
plate is lowered over the second cover sheet 43 to com- 
press the laminate under the desired heating and press- 
ing conditions. In the course of this compressing, the 
first and second heat-meltable sheets 4 and 5 are mol- 
ten, and a part of the melt is impregnated into the flexi- 
ble substrate 3 constituting the flexible IC module 10, 
and simultaneously the first and second cover sheets 41 
and 43 are bonded to the first and second heat-meltable 



sheets 4 and 5. Thus, the flexible IC module 10. the first 
and second heat-meltable sheets 4 and 5, and the first 
and second cover sheets 41 and 43 are integrated, and 
the flexible IC module 10 is cased. 

5 [0089] Then, if required, the shape of the outer periph- 
eral portion is regularized and the surface of the heat- 
meltable sheets is subjected to design printing to obtain 
a contactless information carrier which is the desired 
jDroduct. In this example, too, by using a flexible IC mod- 

10 ule 10 of the desired construction and size, a number of 
contactless information carriers can be simultaneously 
otrtained by one hot pressing. The method for producing 
the contactless information carriers of this example also 
has the same effects as of the method for the production 

15 of contactless irrformation carriers shown in FIQ. 14. 

< The fourth example of the method for the production of 
contactless IC card) 

20 [0090] The method of this example is a method for 
produdng a contactless information carrier having no 
cover sheets by so-called roll pressing method. 
[0091] That is, as shown in Fig. 16. a flexible IC mod- 
ule 10 comprising a tape-like flexible sut>strate in which 

25 a number of parts to be mounted are embedded at 
given intervals, a first tape-like heat-meltable sheet 4 
comprising a thermoplastic resin such as PET. and a 
second tape-yke heat-meltable sheet 5 comprising a 
thermoplastic resin same as or different from the first 

30 heat-meltable sheet 4 are separately wound on rollers 
71, 72 and 73. respectively The first heat-meltable 
sheet 4 and the second heat-meltable sheet 5 drawn off 
from the rollers 72 and 73 are laminated on the front 
side and the back side of the flexible IC module 10 

35 drawn off from the roller 71, and then this laminate is 
passed through heating and pressing rollers 74 to com- 
press it. In FIQ. 16, the numeral 75 indicates take-off 
rollers. 76 indicates guide roller, and 77 indicates lami- 
nating rollers. . 

40 [00921 In the course of passing the laminate through 
the heating and pressing rollers 74, the first and second 
heat-meltable sheets 4 and 5 are molten, and a part or 
the whole of the melt is impregnated into the flexibte 
subsfrate constituting the flexible IC module 10. Thus, 

45 the flexible IC module 1 0 and the first and second heat- 
meltable sheets 4 and 5 are integrated, and the flexible 
IC nnodule 10 is cased with the first and second heat- 
meltable sheets 4 and 5. Then, design printing on the 
laminate is carried out, followed by cutting the laminate 

so to obtain the desired contactless information carrier 
which is the desired product 

[0093] According to the method for the production of 
contactless information carriers of this example, casing 
of the flexible IC module 10 is conducted by so-called 
55 roll pressing method. Therefore, the casing step for the 
contactless information. carrier can be made nrwre effi- 
cient as compared with the casing of flexible IC module 
10 by so-called hot pressing method, and the produc- 
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tion cost for contactless information carriers can be 
reduced. 

( The fifth example of the method for the production of 
contactless ICcard) 

[0094] The method of this example is a method for 
producing a contactless information carrier having cover 
sheets by so-called roll pressing method. 
[0095] That is. as shown in Rg. 1 7, a flexible IC mod- 
ule 10 conprising a tape-like flexible substrate in which 
a number of parts to be mounted are embedded at 
given intervals, a first tape-like heat-mettable sheet 4 
conprising a thermoplastic resin such as PET, a second 
tape-like heat-meltable sheet 5 comprising a thermo- 
plastic resin same as or different from the first heat* 
meltable sheet 4. and tape-like cover sheets 41 and 43 
comprising a resin material excellent in heat resistance 
such as PVC are separately wound on rollers 71, 72, 
73, 78 and 79, respectively The first heat-meltable 
sheet 4 and the second heat-meltable sheet 5 drawn off 
from the rollers 72 and 73 are laminated on the front 
side and the back side of the flexible IC module 10 
drawn off from roller 71 . and, furthermore, the first cover 
sheet 41 and the second cover sh^et 43 drawn off from 
the rollers 78 and 79 are laminated oh the surges of the 
first heat-meltable sheet 4 and on the sur^ce of the sec- 
ond heat-meltable sheet 5, respectively. Then this lami- 
nate is passed through heating and pressing rollers 74 
to compress it. In FIG. 17, too. the numeral 75 indicates 
take-off rollers. 76 indicates a guide roller, and 77 indi- 
cates laminating rollers. 

[0096] According to the method of FIG. 17, in the 
course of passing the laminate through the heating and 
pressing rollers 74. the first and second heat-meltable 
sheets 4 and 5 are molten, and a part of the melt is 
impregnated into the flexible sul)strate constituting the 
flexifcrfe IC module 10, and the flexible IC module 10 and 
the first and second heat-meltable sheets 4 and 5 are 
integrated. Simultaneously, the first and second cover 
sheets 41 and 43 are bonded by the first and second 
heat-meltable sheets 4 and 5, and the flexible IC mod- 
ule 10 is cased. Thereafter, design printing and cutting 
of the laminate are carried out to obtain a flexible infor- 
mation carrier which is the desired product. 
[0097] The method for the production of contactless 
information carriers of this example also has the same 
effect as the method for the production of contactless 
information carriers shown in FIQ. 18. 
[0098] Other examples of the present invention will be 
enumerated t>elow. 

0 In the above examples the flexible substrate 3 
conprised a rionwoven fabric. Howevei'. contact- 
less IC cards can also be produced by the similar 
methods using woven fabric, knitted fabric, paper, 
leather or the like. 

® In the above examples, contactless IC cards 



were produced using a flexible IC module compris- 
ing a substrate 3 in which IC chip 1 artd coil 2 were 
ennbedded. However, contactless IC cards can also 
be produced by the similar metiiods using a flexible 

5 IC module comprising a substrate 3 in one side of 

which the IC chip 1 and the coil 2 are embedded. 
® In the above examples, explanation has been 
made of flexible IC modules having an IC chip 1 and 
a coil 2 embedded therein as the parts to be 

10 mounted. However, contactless IC cards can also 
be produced by the similar methods in the case of 
using flexifcHe IC modules in which other parts are 
embedded. - 

<3> In the above examples, explanation has been 

15 made of contactless IC cards, but naturally it is also 
easy to construct contacti ess IC information carri- 
ers of other shapes such as coin and ribbon. . 
(g> With regard to the method for direct connection 
of IC chip and coil, in addition to those exemplified 

20 in the above examples, it is also possible to enploy 
a method of connection of the IC chip and the coil 
Uirough an electrically conductive resin. 
©The atx>ve examples have explained a method 
for the connection of input and output terminals 1a 
of the IC chip 1 and coil 2 which comprises carrying 
out the bonding by a bonding tool using a wire in 
which core wire 2a or bonding metal layer 2c are 
covered with insulating layer 2b and connecting the 
input and output terminals la of the IC chip 1 to the 

30 coil 2 witii carrying out carbonization and removal 
of the insulating layer 2b with the energy given by 
the bonding tool. This method can be applied not 
only to the connection of the input and output termi- 
nals la of the IC chip 1 with the coil 2, but also to 

35 the connection of a jumper wire to a wiring sut)- 
strate or connectton of a coil in a magnetic head. 

INDUSTRIAL APPLICABILITY j: 

40 [0099] In the flexible IC module of the present inven- 
tion, the parts to be mounted are embedded in a flexible 
substrate comprising a nonwoven fabric or the like, and 
hence the protecting effect for the mounted parts is 
excellent and besides it becomes easy to handle the 

45 parts to be mounted, especially, small IC chqps or coils 
of low stiffness in the production of contactless IC cards 
and the like. Furthermore, since the substrate is very 
high in flexibility, the modules can be used not only as a 
constitutive part of contactiess IC cards in the form of 

so flat plate, but also widely as an information carrier pro- 
vided at a curved portion or a portion subjected to defor- 
mation repeatedly. Moreover, since the IC chip is 
cfirectiy connected to the coil, use of wiring suK^strate 
can be omitted and thickness of the flexible IC modules, _ 

55 namely, the final contactiess IC cards can be decreased 
and besides the cost can also be reduced. Especially, 
when the IC chip and tiie coil are directiy connected by 
soldering metiiod or welding method, the reliability of 
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connection can also be enhanced. 
[01 00] According to the method of the present inven- 
tion, flexible IC modules can be produced only by posi- 
tioning and placing the parts to be mounted, between 
nonwoven fabrics having compressibility in the thick- 
ness direction, self iDressure bonding property and resin 
impregnation property or on one side of the nonwoven 
fabric, followed by hot pressing them. Therefore, con- 
tactless IC cards and others which are final products 
can be produced at a low cost. 
[01 01 1 Among the methods for the production of infor- 
mation carriers according to the present invention, the 
method iri which a resin is filled in a cavity of mold with 
a flexible IC module disposed therein can omit fcx>nding 
of the parts to be mounted to cover sheets, and there- 
fore production of the information carriers can be per- 
formed efficiently. Moreover, since heat load applied to 
cover sheets at the time of filling of resin can be made 
uniform, wrinWing of the cover sheets caused by non- 
uniform heat load can be inhibited. Thus, information 20 
carriers of high quality can be produced at a high effi- 
ciency and. besides, quality of design printing can be 
improved. Furthermore, since filling of resin is carried 
out while the parts to be mounted which are held by the 
flexiWe substrate are present between two cover 
sheets, the position of the mounted parts in the thick- 
ness direction of the information carrier can be ixoperly 
adjusted by adjusting the thickness of the flexible sub- 
strate. In additions since the mounted parts are held by 
the flexible substrate, the effect of protecting the 
mounted parts can be enhanced. Of course, since non- 
woven fabric or the like which has resin impregnatk>n 
property is used as the substrate material, the resin can 
be rapidly filled to cause no decrease of the injection 
molding cycle. 

[01 02] Among the methods for the production of infor- 
mation carriers according to the present invention, the 
method of casing a previously produced flexible IC mod- 
ule by hot pressing method has the same effects on the 
quality of the information carrier as a final product as the 
resin filling method, and. in addition, the method can be 
practiced by simple production facinties arxi further is 
superior in mass-productivity. 

[0103] Among the methods for the production of infor- 
mation carriers according to the present invention, the 
method of casing a prevtously produced flexible IC mod- 
ule by roll pressing method has the same effects on the 
quality of information carrier as a final product as the 
resin filling method, and. in addition, the method can 
perform lamination of the respective members automat- 
ically and continuously and thus is further superior in 
mass-productivity. 

Claims 

1 . A flexible IC module which comprises a flexible sub- 
strate of a given shape and a given size having 
compressibility in the thickness directim, self-pres- 



sure bonding property and resin impregnation prop- 
erty and a mounted part supported by said flexible 
substrate, said part being embedded in a dent 
formed by compression in a portion of the flexible 
5 substrate. 

2. A flexible IC module according to claim 1 . wherein 
the mounted part is emt>edded in the flexible sub- 
strate, and the front and back sides of the flexible 

10 sut3Strate are fomied in plane. 

3. A flexible IC module according to claim 1 , wherein 
the part to be mounted is embedded in one side of 
the flexible substrate, and the front and back sides 

15 of the flexible substrate which include the surface of 
the errt)edded parts are formed in plane. 



A flexible IC module according to claim 1, wherein 
the f lexit>le substrate comprises a woven fabric, a 
knitted fabric or a nonwoven fabric which per se has 
self-pressure bonding property. 



5. A flexible IC module according to claim 1 . wherein 
the part mounted is at east one part selected from 

25 an IC chip, an IC module, a contactless transmis- 
sion means for data and/or electric source, a con- 
denser, a resistor, a solar battery, liquid crystal 
display device, an image display device, an optical 
recording medium, an optical magnetic recording 
30 medium, a transparent code information display 
device formed using an infrared absorber, an infra- 
red emitter or a phosphor, and a magnet or ferro- 
magnet and combination of these parts with other 
parts, 

35 

6. AflexibleIC module according to claim 1, which has 
as the mounted part an IC chip and a contactless 
transmission coil for data and/or electric source 
which is directly connected to input and output ter- 

40 minals of the IC ch'q3. 

7. A flexible IC nnodule according to daim 6, wherein 
the input and output termirrals of the IC chip and 
both end portions of the contactless transmission 

45 coil are directly connected by wedge bonding 
method, soldering method or welding method. 

8. A flextole IC module according to claim 6 or 7, 
wherein the contactless transmission coil com- 

50 prises a core wire, a bonding metal layer which cov- 
ers the core wire, and an insulating layer which 
covers the bonding metal layer. 

9. A flexible IC module accading to daim 1 , wherein a 
55 desired drcuit pattern is printed on the portion of 

the flexible substrate in which tiie part is mounted 
and the drcint pattern is electrically connected with 
the mounted part. 
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1 0. A flexible IC module according to claim 9» wherein a 
coil for contactiess transmission of data and/or 
electric source is formed by printing as the circuit 
pattern. 

5 

11. A method for producing a flexible IC module which 
comprises a step of positioning and disp>osing a 
desired part to be mounted between a first flexible 
substrate and a second flexible substrate of a given 
shape and a give size having compressibility in the io 
thickness direction, self-pressure bonding property 
and resin impregnation property and a step of com- 
pressing the first and second flexible sut^trates in 

the thickness direction at room tenrperature or 
under heating to integrate these first and second is 
flexible sut>strates by the compressive force and 
simultaneously erhbedding the part in the dent 
formed in a portion of the first and second flexible 
substrates by applying compressive force. 

20 

12. A method for producing a flexible IC module which 
comprises a step of positioning and disposing a 
desired part to be mounted on one side of a flexible 
substrate of a given shape and a give size having 
compressibility in the thickness direction, self-pres- 2S 
sure bonding property and resin impregnation propr . 
erty and a step of compressing the flexible 
substrate in the thickness direction at room tenrper- 
ature or under heating to embed the part in the dent 
formed in a portion of the flexible substrate by the 30 
compressive force applied. 

13. A method for producing a flexible IC module 
according to claim 11 or 12. wherein the part to be 
mounted comprises an IC chip and a contactiess 35 
transmission coil directiy connected to input and 
output terminals of the IC chip, and these IC chip 
and coil are positioned and disposed at predeter- 
mined portion of the flexible substrate. 

40 

14. A method for prbdtidng a flexible IC module 
according to claim 13, wherein the input and output 
terminals of the IC chip and the t)oth end portions of 
the contactiess transmission coil are directiy con- 
nected by previously forming sokler bumps at the 4S 
input and output terhninals of the IC chip, pressing a 
t)onding tool to the both end portions of the contact- 
less transmission coil in tiie state of the both end 
portions of the contactiess transmission coil being 
allowed to contact with the solder bumps, and melt- so 
ing the solder bumps with the energy given by the 
bonding tool, thereby to directiy connect the input 
and output terminals of the IC chip and the both end 
portions of thie contactiess transmission coil. 

15. A method for producing a flexible IC module which 
comprises: 



a step of positioning and disposing an IC chip 
on one side of a first flexible substrate of a 
given shape and a give size having compressi- 
bility in the thickness direction, self-pressure 
bonding property and resin inpregnation prop- 
erty, 

a st^ of positioning and disposing a contact- 
less transmission coil for data anchor electric 
source on one side of a second flexible sub- 
strate comprising a material same as or differ- 
ent from that of tiie first flexible substrate and - 
setting both end portions of tiie coil at a dis- 
tance set between tiie input and output termi- 
nals of the IC chip, 

a step of superposing the first and second flex- 
ible sut)strates one upon another so that the IC 
chip-disposed side feces the coil-disposed side 
and the input and output terminals of the IC 
chip contact with the both end portions of the 
coil, 

a step of compressing the first and second flex- 
ible sut>strates in the thickness direction at 
room temperature or under heating to integrate 
these first and second flexible substrates by the 
compressive force and simultaneously en±>ed- 
ding tiie part in the dent formed in a portion of 
the first and second flexible substrates by 
applying conpressive force, and 
a step of applying heat and pressing force to 
the input and output, terminal portions from 
outer surface of tiie second flexible substrate 
having the coil to electrically connect tiie input 
and output tenninal portions and the both end 
portions of the coil. 

16. A metiiod for producing a flexible IC module which 
comprises: 

a step of positioning and disposing a contact- 
less transmission, coil for data and^or electric 
source on one side of a flexible substrate of a 
given shape and a give size having compressi- 
bility in the thickness direction, self-pressure 
bonding property and resin impregnation prop- 
erty, and setting both end portions of the coil at 
a distance set between the input and output 
terminals of an IC chip, 

a step of disposing tiie IC chip on one side of 
the flexible substi'ate. with allowing the input 
and output terminals to contact with the botfi 
ends of tiie coil. 

a step of cornpressing the flexible substrate in 
the thickness direction at room tenrperature or 
under heating to embed the IC chip and the coil 
in a dent fomned in a portion of the f lexble sut>- 
strate by applying compressive force, and 
a step of applying heat and pressing force to 
the input and output terminal portk>ns from 
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outer surface of the flexible substrate having 
the cdl to electrically connect the input and 
output terminal portions and the both end por- 
tions of the coil. 

17. A method for producing an information carrier 
which comprises: 

a step of disposing a first cover sheet and a 
second cover sheet at the predetermined por- io 
tion of a stationary mold and a movaksle mold of 
a molding apparatus, respectively, 
a step off superposing a fiexR^le IC module on 
the cover sheet disposed at the stationary mold 
or the movable moid, ^5 
a step of closing the stationary mold and the 
movable moid and filling a resin in the cavity 
formed thereby, and 

a step of uniformly impregnating the flexible 
substrate with the filled resin, then opening the 20 
stationary mold and the movable mold and 
taken out the information carrier which is the 
desired product 

18. A method for producing an information carrier 2S 
which comprises: 

a step of stacking a first heat-meltabie sheet, a 
flexible IC module and a second heat-meltable 
sheet in this order on a upper surface of a bot- 30 
torn force, 

a step of pressing a top force onto the second 
heat-meltable sheet to compress the laminate 
of the flexible IC module and the first and sec- 
ond heat-meltable sheets in the thickness ss 
direction under heating to melt the first and 
second heat-meltable sheets, and 
a step of impregnating the flexible IC module 
with the melt of the first and second heat-melt- 
able sheets, followed by hot pressing the mod- 4o 
ule to obtain an information carrier of a given 
thicknesa 

19. A method for producing an information carrier 
which comprises: ^ 

a step of stacking a first cover sheet, a first 
heat-meltable sheet, a flexil^le IC module, a 
second heat-meltable sheet and a second 
cover sheet in this order on a U|:^r surface of so 
a bottom force, 

a step of pressing a top force orito the second 
cover sheet to compress the laminate of the 
flexible IC module, the first and second heat- 
meltable sheets and the first and second cover ss 
sheets in the thickness direction under heating, 
thereby to melt the first and second heat-melt- 
able sheets, and 



a step of impregnating the flexible fC module . 
with the melt of the first and second heat-melt- 
able sheets and simultaneously bondng the 
first and second cover sheets with the melt fol- 
lowed by hot pressing the module to obtain an 
information earner of a given thickness. 

20. A method for producing an information carrier 
which comprises: 

a step of drawing from rolls the top ends of a 
continuous flexible IC module, a first heat-melt- 
able sheet and a second heat-meltable sheet 
which are wound on the rolls, 
a step of guiding the flexible IC module and the 
first and second heat-meltable sheets drawn off 
from tiie respective rolls to laminating rolls to 
laminate indivkiually the first and second heat- 
meltable sheets on the front side and the back 
side of the fiexODle IC module, 
a step of guiding the laminate of the flexible IC 
module and the first and second heat-meltable 
sheets to heating- pressing rolls to compress 
the laminate in the thickness direction under 
heating, thereby to melt the first and second 
heat-meltable sheets, and 
a step of impregnating the flexible IC module 
with the melt of the first and second heat-melt- 
able sheets and role pressing the nKDdule to 
obtain an Information carrier of a given thick- 
ness. 

21. A method for producing an Information carrier 
which comprises: 

a step of drawing from rolls the top ends of a 
continuous flexible IC module, a first heat-melt- 
able sheet, a second heat-meltable sheet, a 
first cover sheet and a second cover sheet 
which are wound on the roils, 
a step of guiding the flexible IC module, tiie first 
and second heat-meltable sheets and the first 
and second cover sheets drawn off from the 
respective rolls to laminating rolls to laminate 
individually the first and second heat-melta- 
ble.sheets on the front side and tiie back skJe 
of the flexible IC module and to laminate indi- 
vidually the first and second cover sheets on 
the outer surface of the first and second heat- 
meltable sheets, 

a step of guiding the laminate of the flexible IC 
module, tiie first and second heat-meltable 
sheets and the first and second cover sheets to 
heating-pressing rollers to compress the lanti- 
nate in th thickness direction under heating, 
thereby to melt the first and second heat-melt- 
able sheets, and 

a step of impregnating tiie flexible IC nrKXIule 
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with the melt of the first and second heat-melt- 
able sheets and simultaneously bonding the 
first and second cover sheets with the melt, 
and roil pressing the module to obtain an infor- 
mation canier of a given thickness. s 
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1 : IC CHIP 

2 : COIL 

3 : FLEXIBLE SUBSTRATE 
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FIG. 5A 




FIG. 5B 
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FIG. 6A 
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11 : BOTTOM FORCE 

12 : tHE FIRST NONWOVEN FABLIC 

13 : THE SECOND NONWOVEN FABRIC 
14: TOP FORCE 
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FIG. 11A 




FIG. 11B 
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FIG. 11C 




22(13) 



FIG. 11 D 
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FIG. 12A 
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FIG. 13A 
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FIG. 1 6 
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